Let (T, X) be a transformation group with compact Ήaus-dorff space X and topological group T. Let {X, G) be a transformation group with G a compact topological group. Then the triple (T, X, G) is a bitransformation group if (tx)g = £(##) for all te T,xeX, geG and the action of G on X is strongly effective, (that is xg = x if and only ifg = the identity ele-
THEOREM 1. Let (T, X, G) be a bitransformation group with circle group G. If(T, X/G) is a minimal transformation group and (T, X) is not minimal, then there exists a finite group H of G such that X is a covering space of XJH and X/H admits a section over X/G.
Proof. Let I be a minimal set in (T, X). Let H={geG: gM = M}. Then H is a proper closed subgroup of G. Thus H is a finite group. The natural projection p: X/H-+ X/G is a principal bundle map with fiber G/H. Then p\M/H: M/H-* X/G is a homeomorphism. Thus p admits a global cross section.
COROLLARY. Besides all the notation of Theorem 1, assume that X is path connected. Then ττ(X) is a isomorphic with a subgroup of π(X/G) Z, where Z is the integer group and the dot denotes semidirect product.
From now on, we shall assume that N is a simply connected nilpotent analytic group. A subgroup H of N is a uniform subgroup if the homogeneous space N/H is compact. Let Γ be a discrete uniform subgroup of N. Then Γ is torsion-free and finitely generated [2] for all integers α, 6 and real number z. And (?>(£), G/D [G, G] ) is isomorphic with the continuous flow on two-dimensional torus with the direction ratio (a, β).
By Theorem 2, (<p(t), M) is minimal if and only if (φ(t), G/D[G, G]
). The latter is minimal if and only if a and β are rationally independent. This answers the question in [l, p. 53] .
Added in proof.
After this note went in print, we have the proof of the following statement. Let G be a simply connected solvable analytic group and Γ be a nilpotent uniform subgroup of G. Then (T, G/P) is minimal if and only if (T, GjΓN) is minimal, here N denotes the analytic subgroup of G which contains [Γ, Γ] as a uniform subgroup. The proof uses a stronger form of Lemma 1 (replacing the circle group by torus groups) and the nilpotency of Γ. The detail will appear later.
